Given the increasing role of the service sector in the liberalized Indian economy and the rapid expansion of consumer financial services such as credit card, loan schemes, and installment purchases (Sanjeev, 2000) , the possibility of significant bad debt creation is an issue. Defaults in repayment have led to accumulation of non-performing assets. Debt collection is a critical business function for the financial services industry. Inefficient collection processes lead to write-offs.
1 This can be avoided by intelligent use of transaction history of customers. This paper describes an attempt to use I customer data such as individual characteristics and past financial transactions to categorize customers and decide a collection mechanism. The net outcome of this exercise is the assignment of delinquent customers to the most effective collection mechanism and the optimization of net debt collection (total amount of debt collected minus the operational expenditure of instituting the collection procedure). Many collection mechanisms such as arbitration or litigation or employment of specialist collection agencies involve a significant fixed cost per account. For instance, for every account sent to arbitration, the credit card provider has to commit to a fixed arbitration fee irrespective of the outcome of the case. Hence, careful matching of accounts with collection mechanisms based on their anticipated responsiveness to the initiative is critical to improve the collection efficiency as well as prevent excessive bad debt. To achieve this, the concept of segmentation can be used to redesign efficient back-office operations.
The Business of Consumer Credit
The primary activity in consumer credit industry is to build and manage the credit balance outstanding. The revenue generation is through interest accrual which is directly related to total outstanding balance maintained by the company. However, the significant cost associated with managing consumer credit is due to nonpayment of debts by the customer leading to charge-off losses for the service provider. This loss is also '"Spotlight on Financial Services," American Financial Services Association, March 2000.
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Vikalpa Vol. 26, No. 3, July-September 2001 With the burgeoning financial services industry in India, service providers increasingly face the risk of their loans becoming bad and consequently leading to a charge-off loss as indicated by the accumulation of non-performing assets. Efficient back-end operations, based on a systematic analysis of customer characteristics, can ameliorate the situation. This paper describes the process of designing such an efficient back-end process developed by the author at a large retail bank in the United States. It also discusses the scope and limitations of extending the applicability of the model to the Indian financial sector and provides learnings for managers in the financial service sector on efficient design of their debt collection processes.
proportional to the outstanding balance. Besides these major revenue and cost heads, the service provider has to incur relatively minor operations costs of the card business, Minor revenue heads such as penalties and fees levied by the service provider on customers who are not diligent about on-time payment of their dues result in additional booked earnings for the service provider, although they are not critical enough to impact the viability of the business. The important issue for all credit providers is to develop a healthy customer base which will utilize the credit facility significantly, leading to healthy revenue generation and will not default on their payments to the company 2 (Figure 1 ).
In the late 80s, based on the above hypotheses, financial service providers in developed countries invested in developing accurate customer acquisition models to build a portfolio of clients that would be profitable. These models are primarily based on statistical modelling techniques that predicted who would be a profitable customer. They, by their nature, have a built-in inaccuracy due to the parsimonious nature of their construction. Besides, lack of appropriate input variables may be an additional cause of inaccurate prediction of a potentially profitable client. As a result of these factors, most state-of-the-art customer acquisition models used by major financial services providers have had inherent flaws in their ability to predict who is likely to be a profitable customer (Chen and Chiou, 1999; Zhang et al., 1999) .
Managing Risk and Debt Collection Mechanisms
A major dimension of operating a credit business is to minimize the risk associated with non-payment of outstanding balances by delinquent customers. As mentioned above, inaccuracies in prediction models used for customer acquisition may lead to the burden of servicing clients who are habitually tardy about paying back their debts. Yet, other customers may have started off with the good intention of using the credit facility extended to them by the service provider in a responsible manner, but are beset with uncontrollable financial liabilities which upset their payment plans. Also, with increasing pressures of competition in the 1990s, service providers have been forced to look for revenue generation opportunities by knowingly soliciting relatively more risky segments (sub prime) of the 2 In the credit card industry, the term customer's propensity to pay back the debt is of notional value. Ideally, no credit card provider would like the clientele to pay back the principal amount loaned. It is only the accrued interest that is expected as a payment in the form of the "minimum due" (min due) amount. An ideal customer is one who would dutifully pay the "min due" amount every payment cycle and no more.
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There are a variety of debt collection initiatives that financial service providers across the world undertake to manage their inward cash flows. The broad categories of initiatives are described below:
• Periodic Letter Dunning: This method is considered to be the least expensive and also the least impactful of the various methods used by collection managers. Normally, it is used as a first attempt to notify the customer about an outstanding payment. In some instances, service providers have used a set of messages in a sequence, with a gradation in the degree of persuasion employed in the messages. Normally, the message ranges from a polite noti fication of a missed payment (first letter) to a firm rebuke for non-compliance, which is usually reserved for seriously delinquent customers.
• Telephone Calls: Usually, telephone calls are used to complement letter dunning activity; however, they are significantly more expensive than mailing letters periodically. If reliable phone numbers are available, they can serve to be more effective than sending messages by mail.
• Outsourcing to Specialist Collection Agencies: Col lection specialists who offer their services for a fee that may be a fixed fee regardless of the outcome or charge a commission on the collected amount could be used. In the United States, there is a gradation of collection agencies ranging from pri mary collection agencies to secondary to tertiary agencies. Normally, the approach to dealing with debtors differs based on the severity of the delin quency. Early delinquency (30-90 days) cases are handled in a reasonably amicable manner where customers are persuaded to adopt a periodic pay ment plan based on their financial condition. Serious delinquency cases normally require firmness and hard bargaining to ensure that a maximum propor tion of the delinquent amount can be collected in one attempt. In some cases of genuine distress, sensitivity to the situation is required in order to maximize the probability of collecting the debt. The methods employed are varied depending on an onthe-spot assessment of the condition of the debtor. Expertise in this activity is acquired more with experience rather than by applying any scientific management practices. Arbitration/Litigation: This is perhaps the most expensive method of collection since it requires an up-front court fee for every account that is filed for arbitration / litigation. This method is fairly coercive and can provoke the most unwilling debtors to comply if they have the ability to pay up. However, in cases of genuine customer grievance, it may turn out to be disadvantageous for the service provider to pursue arbitration / litigation since the probability of the case being overturned is high. Therefore, careful selection of delinquent customers based on their ability to pay their dues and confirmation of the fact that they do not have a history of disputes with, the service provider is necessary to ensure greater efficiency of this collection method. Rewards Programme: Some service providers are of die opinion that rather than coercion, collection efficiencies can be improved by instituting appropriate incentive schemes for delinquent customers to motivate them to pay up to the maximum extent possible for them. Most serious delinquent customers (^0 days or more) have their credit line stopped permanently by service providers. The rationale behind offering incentives such as a partial release of credit lines is to provide delinquent customers : with a motivation to work towards paying up their dues to the extent possible. While service providers have an array of options to choose from, what is not so widely known is which technique is more effective on what kind of delinquency. To answer the above question, running a test pilot is necessary in order to assess the impact of each of these collection methods on a random sample of customers Mad then based on the sample result decide the best method of collection for each group, if they are identifiable (based on their individual characteristics and historical transaction data). An economic analysis which works out the net benefit of administering the specific collection practice on a set of customers less the cost Vol. No. 3, July-September 2001 9 of administration to determine the net payoff of collection can be used to identify customers who work out profitable for a particular collection method. For example, a rewards programme that promises a release in credit line in lieu of payment of dues may seem to be an effective measure to collect some outstanding balance from the most delinquent customers. However, it is quite likely that not all these customers would use their open credit lines responsibly and the provider may in fact incur a loss on the new open credit line. Hence, for an effective implementation of the rewards programme, it should be offered to only those customers who are expected to assume greater responsibility in handling credit in the future. The focus of the problem, therefore, is to develop the optimal routing algorithm to send each delinquent customer to the appropriate collection process in order to maximize the net inward cash flow in the future.
While it is not possible to develop a separate assignment rule for every delinquent customer, segmentation techniques can be used to identify clusters of customers based on their individual characteristics and past credit handling behaviour who may be routed -to the appropriate collection department. Most routing algorithms are designed using a pilot operation that is run by randomly assigning customers to various col^ lection mechanisms. The overall impact (net payoff) of each collection option is gauged during the test period and the random sample for each collection mechanism is also analysed to identify any recognized segment of customers who respond to a specific collection initiative better than others. Routing algorithms are developed for each of the identified segments complying with the rationale that they are routed to the most profitable collection initiative across all available initiatives. In the absence of validated routing algorithms, banks can use an assignment rule based on heuristics or "gut feel." While the value of experience and "gut feel" in developing notions about collection effectiveness is Vikalpa significant, employing scientific validation methods such as operation of a test pilot can at the very least confirm the merits of current assignment rules if not identify opportunities to improve them.
In order to provide some more insights into this area of designing efficient customer handling facilities, the rest of this paper describes the case of developing such a procedure at a large credit card service provider in the United States for assigning delinquent customers to an arbitration procedure. It needs to be stressed that the case of arbitration described below should be viewed as an illustration of the use of the concept of segmentation hi the context of designing efficient routing algorithms. The process described below is generalizable and can be applied to develop routing algorithm for any other or even multiple collection methods at die same time. In the final section of this paper, we provide some validity of developing similar management practices in the Indian context.
The Arbitration Route to Effective Debt Collection: The Case of Collection Procedures at a Large Retail Bank
Although the project undertaken was proprietary in nature, what is described in this section is die general methodology used to design effective back-end customer handling facilities at a large bank in eastern United States. The details and the financial implications of the project are disguised to protect the interest of the bank.
In early 1998, the operations head at this bank realized the need for streamlining the collection activities for the bank's credit card operations. At that point in time, write-off (bad debts written off as losses) rate was close to 12 per cent. With an annual outstanding balance close to $ 30 billion in its credit card business, this amounted to a significant amount of annual losses. Prudent measures were needed to arrest the trend towards huge write offs. The head of operations decided to set up an initiative to reallocate collection activities to gain maximum impact. As a first step, it was decided to evaluate the arbitration procedure to subject only those delinquent customers who respond positively to this procedure. One of the major considerations in selecting arbitration as the first initiative was the high fixed cost to the bank for each delinquent customer. For every customer sent to arbitration, the bank had to pay up an arbitration fee of $130, irrespective of outcome. Hence, k was essential to send only those delinquent customers against whom the bank had a reasonable case for arbitration and who would have the ability to pay up the debt amount as well as the arbitration fee at the time of a favourable ruling.
Arbitration Procedures In Consumer Debt Collections
Traditionally, credit providers have resorted to litigation procedures available under the law of the state to coax their delinquent customers to pay up their debts. Usually, when all other reasonable means of persuasion are exhausted, creditors resort to this extreme measure. Certain countries,; such as the United States, provide customers of financial products an additional protection against a litigation suit by making it mandatory for the dispute to be handled by an arbitration forum (acts as a semi-formal dispute handling body) prior to its decisions being ratified by the court of law. The ruling of the arbitration forum is binding in most respects and usually it can be converted into a judgment based on a routine filing at the court of law.
In the United States, two major recognized arbitration forums operate in the domain of consumer credit disputes -the National Arbitration Forum (NAF) and the American Arbitration Forum (AAF).
The arbitration procedure for payment settlement in consumer credit (Figure 2 ) is normally initiated by sending a letter of intent by the service provider to the delinquent customer about its decision to resort to arbitration procedures to recover the due amount from the customer. Normally, a one-month period is given for the customer to respond favourably to the notification and if he decides to accede to the credit provider's demand for payment of the debt, the arbitration application is dropped.
If the response for the communication is not favourable or there is no response, the service provider has to follow up its intention by filing for arbitration against the delinquent customers and paying up the arbitration fees to the body that oversees the process (NAF or the AAF).
The procedure normally takes about four months for completion from the time the application is filed. Usually, the arbitration forum refers the case to one of its arbitrators on roll, who would send a communication to the delinquent customer regarding the procedure and invite a response. If there is a dispute on the amount or there is a grievance that the customer voices, a formal hearing is fixed for the two parties (service provider and the delinquent customer) to state their cases in front of the arbitrator. Based on the respective statements, the arbitrator provides a ruling, which then becomes binding on the warring parties. If the ruling is in favour of the customer, the service provider will have to drop the case-for getting the delinquent amount. Otherwise, the customer is obliged Generation III models to pay up the delinquent amount as well as the arbitration fees. If the customer does not have the ability to pay the entire amount, the service provider may get the settlement ratified in the court of law and have the customer's fixed assets attached to the delinquent amount. In some cases, as required, the customer's are garnished to repay the delinquent amount.
There are some general implications that can be drawn from the description of the arbitration procedure. One, it is expensive for the bank to institute this procedure for all its delinquent customers (the fee is $130 per filing), and two, it is a fairly prolonged process and there is no guarantee that the debt will be returned immediately after a favourable ruling is received by the service provider. Hence, judicious choice of customers who may be assigned to this collection procedure is very necessary to be able to make this a profitable venture.
Outgoing the Test Pilot Operation
Designing the appropriate pilot operation involved the Setting up die arbitration process at an appropriate level for the pilot Selecting a random sample of delinquent customers to be sent through the process.
Tracking the response or lack of response from each customer on an ongoing basis.
Identifying all sources of historic information available on the customers who were used in the pilot.
Setting Up the Arbitration Process
Since this procedure was adopted for the first time, careful planning was required to set up the arbitration procedure. A separate routing channel Was created in operations to allow selected arbitration cases to an Arbitration Collections Cell. The cell handled (he generation of the letter serving as a notice to delinquent customers about the bank's intention to seek arbitration as well as the telephone calls from the customers that were served notice and also transferred the relevant papers to the arbitration forum at the end of the notice period. The cell-also kept track if the customers made the payment of their debt any time during the process. Since this was a pilot study of a limited scale, at least in the initial stages, the size of the arbitration cell was modest. The plan was to scale up the operations when a decision was made on a full roll-out
Selection of Customers for Arbitration
A random sample of customers was chosen for assignment to the arbitration process. The randomization was undertaken after rejecting from the system non-operational cases such as accounts with no proper addresses, multiple names, cases with disputes, etc. The logic was that it would serve no purpose to send such cases deemed unfit for arbitration. The universe of cases sans the cases mentioned above were subjected to a random sort and a small sample of 1500 cases were selected over a period of about a month to be sent through the arbitration process. Simultaneously, another set of approximately 2200 cases was flagged as control cases. The cases in the latter set were sent to the various collection cells as they normally are and hence were The sample of customers was chosen from a Universe of customers who had become delinquent in the recent past. The logic applied was that delinquent customers who were identified and administered the appropriate collection procedure early enough (1-2 months delinquent) would have a higher chance of paying up than cases that were sufficiently old (6-7 months delinquent).
Tracking Responses from Delinquent Customers
From the initiation of the pilot, all customers' accounts, both in the arbitration and the control groups, were monitored continuously for any response or payment from customers. This was not a problem since the bank had established processes to track and update accounts based on any new payment or response behaviour. A reporting system was created to track the number of customers paying up or responding positively (e.g., calling up the bank to promise to pay) on a monthly basis. The first month-end report from the time accounts were assigned to the experiment coincided with the end of the notice period following the letter communicating the bank's intention of instituting arbitration procedures against the customer. This response rate served as the surrogate for effectiveness of the letter threatening arbitration procedures.
Customer Database for Prediction Modelling
The challenging part of the pilot operation was the identification of sources of data on the individual accounts that were tracked through the testing phase. Any information byte available on the customers which described his/her demographics, psychographics, past transaction, and payment behaviour and any syndicated source of information on the customer's dealings with other financial service providers was identified. Data were accumulated from various sources housed in the bank's data warehouse which are as follows:
• Bank's customer application database: All credit card companies, at the time of a new application for credit, elicit information about the potential customer in a standardized format. This includes details regarding the customer's address, income, age, education levels, and other routine demographic characteristics that are kept on record. The application database contains the electronic version of these data and is often the primary source of information regarding individual characteristics of a respondent that can be used as predictor variables lor segmentation.
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Files from syndicated agencies specializing in collation of customer transaction history across service providers, e.g., credit bureaus: Syndicated agencies, also referred to as credit bureaus in the United States, collate credit handling history of all customers from all service providers and develop standardized models that predict a customer's credit behaviour in the future based on his history of handling credit. These models are robust since they are built using transaction history of a particular customer from multiple service providers (provided the customer uses multiple credit options). Also, the models are able to represent a larger cross-section of the market since they are built by pooling data from a larger database unlike the ones available with a single credit provider. The disadvantage of these models is that they are standardized and, hence, not always appropriate for custom applications for a particular card company. Nevertheless, credit bureaus are an excellent source for syndicated transaction data of customers from multiple sources. Also, the standardized outputs from prediction models run by these agencies are used as input into the custom models built by individual card companies (these outputs are better known as credit scores).
Bank's internal customer transaction database:
The bank's internal databases on the history of transaction between the bank and a particular customer provide a rich source of information regarding the behaviour of the customer. Information like the annual charges to the card and interest accrual and delinquency history (number of times the customer has been delinquent in the recent past and severity of his delinquency) may be candidate predictor variables about his payment behaviour in the future and, therefore, may help determine the "right" collection method to be used.
Bank's internal customer-wise collection history database:
To complement the data available from the bank's internal transaction database, individual customer's history of interaction with collection department was accessed. This database contained information on any previous records of delinquency and the collection department's interaction with the customer while recovering the delinquent amount. More specifically, it recorded instances of the number of promises made to pay by the customer in a previous delinquency, if he kept his promise, and how much of what he promised was actually honoured. This data was kept on an annual basis and the bank could track for at least three years in history about the exact payment behaviour of a delinquent customer.
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• Demographic data on customers provided by third party providers: Many a times, the individual characteristics data available in the applications database are augmented with available data from third party sources (Donnelley Marketing Services, CLARITAS, and Metro Mail are the major providers of demographic data in the United States). Apart from individual level information, these sources provide information at the neighbourhood level (based on the address of the customer). Important neighbourhood level information such as racial mix, economic parameters, income distribution, and real estate value is available from this database.
For the success of the project, it was crucial to have access to historical information which was a) available for a majority of the customers, b) reliable, and c) relevant for developing a prediction model. The net result of this pilot was to be able to send the appropriate set of customers to arbitration. In order to do so, a significant outcome of this project was to build a prediction, model using the customer data on demographics and past behaviour, which would be able to select the right customers to be sent to arbitration. Hence, identifying information sources on individual customers that could potentially be used as predictor variables was very important. At the same time, it must be pointed out that the model building exercise was exploratory in nature. Unlike conventional statistical model development, we undertook this model building exercise with little prior notion about what variables or characteristics of customers would determine their responsiveness to an arbitration threat. Hence, it was necessary to access as many variables associated with delinquent customers as we could possibly locate to develop a robust model. In this respect, the model development process had resembled a typical data mining exercise. In our search across the bank, we uncovered 150 unique variables that described an individual's characteristics and past behaviour which wete found suitable to be used as potential predictor variables.
Prediction Model for Routing Cases through Arbitration
The first attempt to develop a model based on the pilot result wals made when a significant number of arbitration cases had been in the arbitration cell for at least a month. Across all the cases that had been sent to arbitration, the average positive response rate at the end of month one was; about 24 per cent. Correspondingly, the response rate in the control sample was about 13 per cent. Hence, it was concluded that the initial letter sent Vol. 26, No .3 July-September 2001 13 out to the customers served as a sufficient threat to increase the response rate significantly over the control group. However, the average response rate was not good enough to assign all customers to arbitration (given the cost involved). Hence, a statistical procedure to identify segments of customers (based on the customer-related variables identified) was necessary. The objective was to uncover groups of customers who responded significantly more than the average response of the sample.
A Tree structured non-parametric data analysis was conducted on the data set consisting of the responses of the customers in the arbitration sample and their corresponding characteristics (demographics and past transaction data). This type of analysis is popularly known as Classification and Regression Trees (CART). The technique was employed on a sample of 1500 cases. The technique employs a hierarchical rote search process by which it examines the separation between cases that respond and do not respond. The hierarchical combination of variables that splits the sample into groups that provide the maximum separation among the two response group is chosen as the predictor model (Box). A set of about 150 candidate predictor variables was considered to evaluate the appropriate combination of customer variables that best separated the responders from the non-responders. The model estimated is presented in Figure 3 .
Interpretation of the Model Result
The model in Figure 3 shows that the original sample of respondents had a response rate of 24 per Qent (see Node 1), meaning 24 per cent of the sample responded favourably to the letter sent out by the bank indicating its intention to initiate arbitration proceedings. The respondents either called back and promised to pay up or they sent in their payment for the amount due.
The software split the sample based on the variable called "Number of Months Delinquent in the Past Year." All cases which had exhibited less than five months of delinquency in the past year had a lower than average response rate of 16 per cent (Segment 1). The cases that did not satisfy the above condition were further split by the variable called "Days Since Last Payment." Cases that had not made any payment in the past 137 days were group as "Segment 3" and had a very low response rate of 11 per cent.
The model identified "Segment 2" to be the most favourable in terms of response (40%). They are delinquent customers who have in the last one year been in the delinquency pool for at least five months, but have also shown some inclination not to be considered a "serious" case of delinquency by paying up some amount, but not necessarily the entire delinquent amount periodically. This is indicated by their having made some payment to the bank in the past three to four months (137 days, as the model predicts).
The implications are that if one were to calibrate the assignment rule for sending a debtor to arbitration, using his past delinquency history and payment patterns may yield a better "hit rate." It is all the more significant for the bank since a high response to a letter stating intention to initiate arbitration is a less risky proposition for the bank since it is yet to pay up the fixed fee associated with filing a case with the arbitration forum.
It may be prudent at this point to delve into the characteristics of the debtors who have responded favourably. As the model identifies them, they are customers who are more prone to remain delinquent as per the past year's financial transactions. However, they appear to be relatively less serious cases of delinquency since they have made some form of payment in the recent past. They can be described as debtors who are. not serious about meeting payment schedules and remain recycling in the delinquency pool. It is possible to conjecture that they may be customers who are able to pay up but are unwilling to pay on time since there were no credible censure measures that the bank could adopt against them until now. It must be pointed out that these are simply conjectures based on past financial transaction behaviour and in the absence of actual attitudinal data and appropriate demographic data 3 , validating the above hypothesis is difficult.
Response Rates in the Control Group
It is important to cross check whether the segment identified as responding to arbitration notice shows similar response in die control group. This is important because we need to be sure that it was the letter that was creating the positive impact. However, if the segment exhibited a strong positive response regardless of die collection mechanism, it would be pointless to assign ft to arbitration since it would unnecessarily expose the bank to an additional fixed expense of the filing fee.
A similar CART analysis of the control group revealed Tree structure shown in Figure 4 . From an overall response rate of 13 per cent, the model identified a small segment (size: 5% of original sample), which had a high response rate of 43 per cent. Going by the * In spite or a comprehensive survey of information resources, no reliable source of demographic data was available that could be used extensively in the modelling exercise. description of the segment (debtors who had an outstanding balance of less than 46 per cent across all their credit instruments and had not corresponded with die bank in die past two months), it may seem that they exhibit a frivolous attitude towards managing their debt. This description seems somewhat similar to the description of the segment that responded well to arbitration. An attempt to find the accounts that satisfied die description of the segments that responded significantly in both the groups (arbitration and control) resulted in very few matches. Hence, we concluded that they were different sets of customers. A separate identification of the particular segment that responded to arbitration in the control group revealed a corresponding response rate of 16 per cent. Hence, .the pilot revealed an incremental response rate of 24 per cent due to the initial letter dunning activity. This preliminary result was used to forecast the financial implication of arbitration, especially its role in reducing the final writeoff percentage.
Financial Implications of the Arbitration Proceedings
The net positive response of arbitration letter dunning activity was extrapolated in terms of its effect in reducing the write-off rate and, therefore, its impact on reducing the losses to the bank ( Figure 5) . A conservative estimate on reduction in charge-off awl its impact on the additional savings led to an estimate of $217 per account. 4 Since 40 per cent of the accounts in the cardholder database (excluding the preliminary rejects) qualify to be assigned to arbitration, this amounted to a savings of $40 million annually for the bank. The savings calculated took into account the number of new accounts that flowed into die delinquency pool each month.
Follow-up and Validation
Based on these promising estimates, the bank decided to increase the flow rate (number of accounts seat to arbitration each month) using the assignment rules identified. The initial samples sent using the new assignment rule served as validation for the estimated responses. The validation exercise lent credibility to th« original estimates since the variance in the response rates was of the order of ± 8 per cent. With the passage of time, the original sample sent through arbitration revealed insignificant responses beyond the letter dunning stage. Most arbitration cases were approved in favour of the bank without a hearing, however, the 
Implications on the Indian Financial Services Industry
The fledgling financial services industry in India is on a growth phase. According to a survey conducted by the Financial Times, the total market size in India is close to $50 billion 5 . Borrowing, which was hitherto considered a taboo in the Indian society, has been replaced by a healthy dose of openness to credit facilities. According to a survey by ORG-MARG, the country is midway through a structural credit shift. HDFC, which is recognized as the largest player in this business, estimates that its home loan business alone has grown by 30 per cent in the fiscal year 1999. The change in attitude towards borrowing has also led to a sharp increase in credit card issuance and usage. Citibank accounts for about 55 per cent of all credit usage in the country of a total market size of about 4 million with the expectation that the market may be as much as 40 million in the near future.
One problem that creditors will face in this high growth market is ensuring acceptable credit quality. Newer markets will tend to be constituted by less sophisticated borrowers and ensuring good management of bad loans will be a major challenge. One manager in a leading consumer finance company stated that managing bad loans was currently not a problem since the company followed strict measures to ensure that the clientele was of the premium segment. Such measures may well be appropriate for a nascent market as it stands today. However, with increasing competition, many service providers may find it profitable to develop new products for the sub-prime markets, which will also entail astute management of credit risk through effective collection measures. Increased competition in the premium segments may put pressure on interest rates such that increased focus on the unsophisticated borrower may be imperative for long-term profitability 6 . Therefore, credit service providers may face the repercussions of catering to the more risky segments of the market in terms of a greater responsibility in managing their collection operations. This will require creative designs of various collection procedures in the Indian context within the purview of the Indian consumer laws. Subsequently, banks would have to develop some efficient assignment rules based on the segmentation concept described in this paper to optimally manage their back-end collection activity.
Some consumer credit service managers in the Indian environment are likely to voice skepticism about the availability of customer data to develop prediction models as described in this case. While this skepticism is valid to some extent, it needs to be pointed out that a bulk of the data related to past transaction data and customer descriptors are available with all credit card companies electronically since the operating procedures of the business require maintenance and updating of transaction data of the bank's customers on an ongoing basis. Also, most banks maintain the records of the application data that are obtained from customers when they apply for a new credit card.
However, good reliable external sources of demographic information such as the ones maintained by Metro Mail and others in the United States are currently not available in India. Some information is available from the Government of India Census, although the format of the information may not allow easy manipulation for analysis. Moreover, India does not yet have syndicated data collection agencies such as the credit bureaus of the United States, which collect and organize data across service providers and hence are able to provide a rich source of information about any customer's past handling of credit instruments across the country. Some exploratory research 7 among a few major credit card companies in India revealed that a modest attempt has been made in this respect with service providers having come together to build a "negative file," which includes details of all customers who have had a history of serious delinquency with any one of the service providers. All card companies have access to this information which assists them in denying credit to the potentially most risky customers. It is estimated that this attempt is the first step towards a full service credit bureau in India. Some other attempts at setting up a credit rating service have been recorded during our exploratory survey, although the extent of the operation is yet to be ascertained.
In the context of a nascent yet potentially high growth market as it exists in India, this paper is meant to highlight the need for adopting internationally acceptable best practices in the industry. For survival in the long run in an industry, which can rapidly exhaust all opportunities for differentiation, implementation of efficient back-end operations is essential. In this regard, this paper highlights an example of prudent use of statistical modelling along with appropriate financial analysis to design an optimal debt collection procedure. While the-specific collection mechanism may vary across environments, the premise of using an economic trade-off analysis to design the process has universal appeal. Also, to be able to incorporate these best practices, some degree of information sharing in the industry is necessary through syndication of internal data across financial service providers.
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The approach developed also shows how behavioural data on customers can be successfully used to redesign back-end operations using concepts such as segmentation, hitherto used only in the marketing context Businesses that maintain customer data, specifically transaction data on customers, on an ongoing basis as a part of their routine operations can immensely benefit by streamlining their operations based on the insights available from applying appropriate data mining techniques.
